Hepatitis C is considered a public health and economic problem worldwide 1 . An estimated 180 million people are chronically infected with the hepatitis C virus (HCV), and 3 to 4 million new cases of infection occur annually 1 . HCV is a single-stranded RNA virus, belonging to the Flaviviridae family and the Hepacivirus genus [2] [3] [4] . Six distinct genotypes and 76 subtypes have been described 5, 6 . The current treatment for hepatitis C is administration of interferon alpha (IFN-α) or its most recent form, pegylated interferon (Peg-IFN), combined with ribavirin and the duration of treatment ranging from 12 to 24 weeks depending on the genotype involved 7 . The use of interferon has been associated with many neuropsychiatric complications, such as fatigue, confusional state, seizures, depression and even risk of suicidal ideation 8, 9 . In recent years, it has emerged that patients treated with IFN-α or Peg-IFN can present rare neurological motor complications, such as dystonia, myorhythmia, chorea and Parkinsonism syndrome [9] [10] [11] [12] [13] [14] [15] . There have been few reported cases of Parkinsonism in hepatitis C patients treated with interferon, and there is therefore a need to clarify the treatment options in such cases. Here, we describe the case of a patient who developed Parkinsonism upon being treated with Peg-IFN-α.
CASE
A 65-year-old female patient, diagnosed 2 years prior with chronic hepatitis C, genotype 3, and probably infected via a blood transfusion performed 16 years earlier, presented to the Fundação de Medicina Tropical do Amazonas complaining of intense fatigue. She presented a Fatigue Severity Scale score of 4. 1 points. She was hypertensive and was under continuous treatment with propranolol. The patient had no history of neurological disease. Treatment was started with Peg-IFN-α 2a (180 µg/ week) plus ribavirin (1 g/day). After exactly 2 months of using this medication, she presented symmetrical stiffness in the upper limbs and low-frequency tremors at rest and posture. The results of the cognitive and postural examinations, as well as the deep tendon reflexes and the cranial nerves, were normal. Nevertheless, the treatment was suspended. At approximately two months after the discontinuation of the treatment, an MRI of the brain was performed, and the results were normal. Laboratory tests to determine the levels of thyroid-stimulating hormone, tetraiodothyronine, copper and ceruloplasmin all yielded normal results, and serology for HIV was negative. However, the patient continued to present tremors and rigidity. Treatment with the levodopa-benserazide combination was started with 125 mg/day, and the dose was gradually increased up to 250 mg/ day. Partial improvement of the tremors and upper-limb rigidity was observed. At this writing, the patient remained under treatment with levodopa.
DISCUSSION
Interferons are naturally occurring cytokines that have antiviral, immunomodulatory and antiproliferative effects 9, 12, 13, 16 . The IFN-1 family consists of two distinct groups of proteins designated IFN-α and IFN-β 16 . The former is used to treat various infectious diseases, such as hepatitis C, as well as tumors and leukemia 7, 12, 13 . The association between IFN-α use and Parkinsonism was first described by Mizoi et al. 12 in 1997. Subsequent reports have shown that this complication can also result from treatment with Peg-IFN 15 . Here, we describe the first case of Peg-IFN-induced Parkinsonism in Brazil. The patient had no history of neurological disease, and the symptoms of Parkinsonism appeared after only 8 weeks of treatment with Peg-IFN. The presentation of symmetric stiffness and tremors at rest, as well as the absence of other conditions that might explain such symptoms, led us to attribute the Parkinsonism symptoms to the use of the interferon. The patient did not meet the clinical criteria for a diagnosis of hepatic encephalopathy, nor did she present the disorientation, flapping tremors or jaundice that would characterize such a diagnosis, which was therefore excluded.
Studies in rats have shown that the continuous use of IFN-α has an inhibitory effect on nigrostriatal dopaminergic transmission, suggesting a similar effect in human beings 17 . Studies with ribavirin have shown systemic side effects such as anemia and osteopenia but no effects on dopaminergic transmission [18] [19] [20] . Therefore, we also ruled out the possibility that the Parkinsonism symptoms seen in our case resulted from the use of ribavirin rather than that of interferon.
Data in the literature suggest that the average time for the appearance of Parkinsonism symptoms is variable and can be as long as 30 weeks after the initiation of therapy with interferon [12] [13] [14] [15] . In all reported cases, the Parkinsonism symptoms persisted after discontinuation of interferon and there was partial improvement after treatment with levodopa, indicating a need for continued pharmacological treatment, as in our case. In a study involving 14 patients treated with interferon, Meyers et al. 9 also demonstrated the persistence of some of these systemic effects.
In presenting this case, we aim to call attention to the complications of the use of interferon, especially those that involve the dopaminergic system, since little is known about such complications, which are still considered rare. Further studies involving larger patient samples or animal models are needed in order to determine the action of interferon and its potential effects on human dopaminergic neurons.
